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ABSTRACT 



Although there is considerable anecdotal evidence concerning 
the success of a large number of programs for women in science in Canada, no 
well-controlled studies had been conducted. This publication reports on 
results from an outcome evaluation of the Women in Scholarship, Engineering, 
Science and Technology (WISEST) Summer Research Program for Grade 11 students 
at the University of Alberta. A longitudinal design involved following three 
cohort groups over three years --a group that participated in the WISEST 
summer program, a second group of WISEST applicants who participated in a 
one-day science career workshop, and a control cohort. Telephone surveys and 
inventories were used to track participants after completion of their 
programs. Surveys assessed choice of field, level of readiness to make career 
decisions, career interest, and values. Findings indicate that the value of 
the WISEST program rests in participants being able to confirm or reject 
their selection of science as their field after a short, meaningful 
experience on campus. Traditional course offerings (full-time study that 
requires daytime, on- campus attendance) are now more likely to hamper 
students' progress. Balancing work and study roles under these conditions was 
reported to be extremely difficult. (PVD) 



***************************************************************************** 

* Reproductions supplied by EDRS are the best that can be made 

* from the original document. 






EDUCATIONAL RESOURCES INFORMATION 
CENTER (ERIC) 

This document has been reproduced as 
T^ceived from the person or organization 
originating it. 






table 1 


WISEST •’ 
Summer ■ 
Research • 
Program 


—> ; — : 

Discovery 

Science 

Career 

Workshop 


Control 


Total 


Frequency , 


46 . 


40 


68 


15.4 




(46)* 


.(39) 


(64) 


(149) . 


Age on July 1, 1994 










Mean. 


16.98 . 


16.97 


' 16.94 


16.96 


St. Dev . 


■ 0.46 • ■ 


0.35 v 


0.40 


. 0.41 


i' 

Grade 11 Science 


* - ■ 


# 






Average Mean 


88.43 ■ 


88.43 


' 88.38 


88.38 


St. Dev 


# 4.64 _ 


4.64 


4.41 . 


4.41 


Residence 




N * 


' ■ 




Urban 


” 31(31) 


29(29) 


45(45) - 


105(102L> 


Rural 


15(15) . 


11(10)- 


23(22) 


49(47) 



Research Plan ^ A longitudinal design was used where three cohort . ' 
9 1UT ->3I 1 -csr ~ g roll P s were followed ° v er three years. In 1994 all 

- (SC Ja/L 0 uilOClOlOg^r ‘ qualified applicants to the WISEST Summer Research 
Program completed several'mventories. Students were randomly assigned to one of three 
groups: WISEST Summer Research Program cohort, Discovery cohort, or the Controlhdhort. 
“The Summer Research Program cohort worked in-.research in the sciences and engineering 
for six weeks. The Discovery cohort completed a one day workshop 
which included laboratory visits and a discussion -of their inventory 
results with psychologists. See-.Tablq 1. 



There are no significant differences between the groups. * 1 
* Numbers in brackets refer to participants contacted in the 1996 phone interviews.' 



In 1995/96; phone surveys were used to identify each participant's 
educational statu§, summer activities/and her study and work plans. - 
Students in the Summer Research Program cohort and the Discovery 
cohort were also asked to evaluate those experiences one year after 
completing them. \ 

In. 1996/97 the same inventories were administered, and the phone 
survey included questions about career plans, how previous plans had 
worked.out, sources of income, summer activities, study plans, and 
current employment status. Again the Summer Research Program 
and the Discovery cohorts were. asked to comment on the. impact 
of those experiences on their career-planning. ■ 



What questions were asked, and what did we find? 



I Do a higher proportion of students in the - 
WISEST Summer Research Program enter 
and complete their first year in science or 
science related fields as measured by the 

phone follow-up survey? , " 

- ' \ 

There were no significant differences in, choice of field between 
cohorts. The majority of participants reported they had entered 
science or science related fields. See Table 2. 



f Science includes computing science, pre-professional year eg. pharmacy, medicine 
** Includes medical sciences eg. physiology, pharmacology 

\ ' 



table 2 


WISEST Summer 
Research Program 
,N=46 


Discovery Science 
Career Workshop 
- N=39 


Control 

N=64 


Total 

N=149 


Science* 


25 ' ■ 


18 


-26' ' 


69 


Engineering 


' " 6 . 


. 12 


' 10 


28 


Health Sciences** 


3 


■ 4 ’ 


6 


13 


Agriculture 


. 0 


.1 


. ' 2 ' 


3 


Total Science 
Related Fields 


34 


35/ 


44 / 


111 


Other Fields . 
Arts/Business/Education 


9 


. 4- 


17 


A 30 


Not Studying 


: ‘ 3 , 


; * 0 
- \ 1 


. • 3 ■ 
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I^Are there differences in levels of readiness to make career decisions, 
^Oas measured by the 1994 and 1996 . scores on the Career Development 

v f . . * * . 

Inventory, between Summer Research Program, Discovery, and Control 
cohorts? • 

s , . 

In 1994, there were significant differences between the initial levels of career maturity of all 
cohort groups and their peers on all scales. However, in 1996 the scores of all cohort groups 
were almost identical with their peers.. Again there were no significant differences between. : 
the cohort groups. See Figure 1. ' - 



i 




Do .Career Interest codes, as measured by the Strong Interest 
Inventory, differ between students in the^Summer Research Program, 



Discovery, and Control cohorts? Do these change over time? 



The,Strong Interest Inventory is used to assess level of career interest, using codes that are 
comprised of the three, most preferred general occupational themes (which describe types 
of work and work environments): There are six themes: ' 

V(R) Realisticpeople have interest in nature' and the outdoors; mechanical, construction, 
and repair activities; and military activities. . - . v 



• (I) Investigative people have a strong scientific orientation and enjoy gathering information, 

uncovering new facts or theories, and analyzing and interpreting data. . . 

• (A) Artistic people value aesthetic qualities and have a great need for self-expression. 

• (S) Social people like to work with people and enjoy working in groups, sharing 

responsibilities, and being the center- of attention. ' . 

• (E) Enterprising people seek positions of leadership, power, and status. Theydike to take ' 
financial and interpersonal risks and to participate in competitive activities. 

• (C) Conventional people work well in large organizations, preferring subordinate roles. 

They especially like activities that require attendori to detail and accuracy, . 

As a primary theme,' Investigative traditionally has been associated* with the sciences (e.g. 
Chemistry) and as a secondary or tertiary theme (in combination with Artistic or Social as a 
primary theme) has been associated with science-related professions (e.g: Chemistry teacher). 
The vast majority of participants had the Investigative theme within their three-letter code. 

No differences were, found between the cohorts. In 1994, it is interesting to note that half of 
the participants hacTInvestigative as their p rim ary theme, while in 1996 less than one-third had 
Investigative as their primary theme. This is suggestive of shifts in career interests from science 
to science-related fields. ^ 4 ' 



• ' t ' * ^ 

Distribution of "Holland Codes" from 
Strong Interest Inventory 

Figures 2 and 3 represent the distribution of 
assigned "Holland Codes" for WISEST subjects. 

Percentages are proportional (o' percent of - 
. respondents with that high point code.Three- 
- letter codes within circles occurred for more . 

“ than 2% of respondents. ' . 




4 Are there differences, as 
measured- by the 1994 and ; 
1996 scores on the Values Scale 

- . i 

and Salience Inventory., between' 
the Summer Research Program,. 
Discovery, and Control cohorts? 



O 
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The Values Scale is^used to assess values in ~ 
relation-to career choice. According to the' 
1994 and 1996 scores, values are relatively 
stable and therefore results of assessments 
completed as fcarly as Grade XI <:an be used 
as valid estimates of career related values. • 
Relative to their peers, all three cohorts 
valued more highly: ' 

• Ability Utilization: using your skills 

and knowledge - - * 

• Achievement: getting results that 
show you have done well . 

• Authority: 'telling others what to do 

• Creativity: being creative 

• Cultural Identity.: being accepted as 
a member of your race, religion, dr 
ethnic group 

• Personal Development: developing 

as a person * * 

and-did not value as highly: ’ > 

t , ' 

• Economics: having a, high standard of living 
•' Social Interaction: doing" things with ? 

Other people ' r 

• Social Relations: being with. friends 



Only Autonomy: acting on your own, 
changed. In 1994, Autonomy was not 
.valued as highly by participants regardless 
of their cohort group. However, in 1996 all ' 
three cohort groups were now similar to 
their peers. - 

The Salience Inventory is used to assess the 
level of importance of five major life roles: . 

• Studying 

• Working _ 

• Home and Family ? 

• Community 'Service 

• Leisure. ** ■ 

Scores for all three. cohorts from both 
1994 and^ 1996 indicated that the majority 
of participants were heavily involved in the 
Studying role and saw themselves as irriple 1 ’ 
menting their values, through that role. 
However^ in the 1996^phone survey, par dci- - 
pants commented on the negative effects 
of heavy. work loads and the hectic pace’that 
full-time study and part-time work demands 
of them. . ' * " ' 




What did ^ Participants highly valued their experience in WISEST * ' v 

special initiative programs, particularly those who participated 
we learn? in research projects. Many reported, that this six week experience 
was an important factol’ in their selection of a science field: Establishing the connection 
between an idealistic interest in a science career and day to day work in the sciences is one..." 
of the most important contributions on-campus programs can make. 



••• *'' ' T » L I • • • 

Special initiatives for gifted and talented students in the sciences are excellent recruitment \ 
' tools for 'universities'. Other data obtained by WISEST shows, that a very/high proportion 
of WISEST Summer Research Program students, subsequently attended the University of 
Alberta. Universities and talented science students both would benefit from earlier and ' 
longer periods of contact. Some participants indicated they transferred to a large university 
more easily following their on-campus experiences. Therefore formal transition, programs 
in Canadian universities need further investigation. ■ ' 



The value of WISEST Programs . rests in participants being able to confirm or, -reject their: ^ . 

selection of science as their field after a short, 'meaningful experience on campus. This ■ : I,; 
process usually takes at least half a year once students" enter university and during that ; 
time universities run the risk of lessening a young person's desire to continue in. post- 
secondary education. With the majority of students working to support themselves while 
they study, both time arid money are important elements for these young consumers 
who are well aware of the rising cost of their post-secondary education^., . / . ' ' v - 



Traditional course offerings (e.g. full-time study that requires day-time, on-campus , *• \ 
attendance) are now more likely to hamper students’ progress/ Balancing working and 
studying" roles under these conditions is reported to be extremely difficult: Participants in 
this study were not calling'for less challenging courses, but they are going to demand more . ; 
appropriate scheduling and greater access to financial support in the second arid subsequent . 
years of their undergraduate study. Further investigation is currently underway to look: at 
these and other policy-related educational' issues. * 



• ■" — 

How Discovery Career Workshop 
helped career planning ; - 

"The tours were very useful and gave me an idea about science. 
It was very good and confirmed my interests in science." 

"Opened me up to things I hadn't thought of - tour of the 
university really opened me up to other types of science Vit was 
really interesting." , ■ . > 

"It introduced me to the whole field of sciences, but it was 
too short." * ■ . * - ■ - 

How WISEST Summer Research 
Program helped career planning 

"Really helped me to know what university is like, and also what 
someone would do with a science degree". 



"... realized that science was the wrong direction after completing . 
the program"., 

"It-helped me understand what research is all about. It confirmed 



my interest in science". 

Li 
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. Attracting young women to non- 
| traditional fields such as science 



and engineering is receiving a great 
deal of attention. It is known, that 
.'commitment, participation and 
' knowledge of occupiations are 
relatively independent, of each 
other, especially in adolescence , 
(Super and Sverko, J995, p. 75)/ 
Therefore many initiatives have 
been designed to provide partici- 

J pants with relevant information 

' ~ - - s 

'• and experience /Although there 
/ is considerable anecdotal evidence 
concerning the /'success,, of a large- 

y number of programs' for women 
and science in Canada, well-con- 
trolled studies have not been con- 
ducted. We undertook an outcome 
evaluation of thb WISEST (Women, 
in Scholar-ship-, Engineerings 
Science and Technology) Summer ' 
•Research Program for Grade 11 stu- 
. dents at the University of Alberta 
with the expectation that the infor- 
mation we gained could be utilized 
, but by many others besides, our 1 / 
selves in program planning. . 





1SEST Over 500 students have participated in the WISEST Summer 

Research Program since it began in 1984. It enables young women 
1 UqI OilJLlb who have finished gracle .i l to spend six weeks during July and/ 
August employed as members of research groups in the sciences and^engineering at the, : 
University of Alberta. Well over 200 students apply annually and up to 50 can be accommodated. 

' Jn 1994, a one day science career workshop, Discovery, was offered as an alternate experience 
to another 50 equally qualified applicants. Participants in Discovery discussed their career 
interests and visited various laboratories at the University of Alberta. . . ■ - 



Theoretical There are many theories about vocational development a.nd 
.. _. 1 choice. Super's theory, used as the basis of this study, takes'a life 

UdjUil span approach to the implementation of the self concept. in an 
occupation. Within Super's concept of life stages, 17-year-olds are likely still in the exploration, 
phase, tentatively reviewing needs' interests^ competencies, values and opportunities, and 
doing some initial field selection. They face a transition period between .18-21 y£ars where 
reality is given greater weight in decision making. Individual competencies, Strengths, ancl 
weaknesses are taken into account as professional education and labour market requirements 
are considered. A generalized field selectionds converted to a specific career choice. 
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